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(54) ON-BOARD COMMUNICATION TERMINAL AND INFORMATION SERVICE CENTER 
- COMMUNICATING WITH ON-BOARD COMMUNICATION TERMINAL 



(57) The invention provides an onrvehicle commu- 
nication terminal that secures a report to a center and 
safety of a crew by providing short-range radio commu- 
nication means in the on-vehicle communication termi- 
nal, separately configuring a mobile terminal provided 
with a part of the functions of a conventional on-vehicle 
terminal detached therefrom, and letting the crew who 
are escaping carry a mobile terminal. 

That is, an on-vehicle terminal (1) according to the 
invention includes location information detecting means 
(11), state sensor (14) for detecting an abnormal state 
and outputting the state information, first radio commu- 
nication means (12) for transmitting predetermined data 



including state information, location information on a 
plurality of locations and a terminal ID to the information 
service center (2) on occurrence of a predetermined 
event, and second radio communication means (16) for 
providing radio communications between the on-vehicle 
terminal (1 ) and the mobile terminal (3). The mobile ter- 
minal (3) includes second radio communication means 
(31) and further location information detecting means 
(1 1 ) and a state sensor (1 4). Thus, by configuring an on- 
vehicle communication terminal with a combination of 
the on-vehicle terminal (1) and the mobile terminal (3), 
the crew can report to the information service center (2) 
while securing safety in the event of an accident. • 
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Description 

Technical Field 

[0001 ] The present invention relates to an on-vehlcle 
communication terminal and an information service 
center to communicate with the on-vehicle communica- 
tion terminal. In particular, the present Invention relates 
to an on-vehicle terminal for transmitting location infor- 
mation in making emergency report and to an informa- 
tion service center for obtaining the location of the on- 
vehicle terminal on receiving the location information 
and performing emergency services. 

Background of the Invention 

[0002] A terminal equipment including a mobile phone 
equipped with a location information detecting function 
such as the G PS, and also having state detecting means 
such as an automatic or manual emergency sensor or 
abnormality sensor is getting more compact and a cost 
therefore is getting lowered with the progress in the cur- 
rent technologies. Further, reliability on impact resist- 
ance and the like has been improved. Such a terminal 
is mounted on a vehicle to provide an emergency report 
system fortrafflc accidents and implemented in pendant 
format to provide a man location system for those who 
have chronic diseases such as a heart attack. 
[0003] An on-vehicle terminal mounted on a vehicle 
will be described among the aforementioned terminals. 
Such an on-vehicle terminal acquires location informa- 
tion every fixed time or every fixed distance with a sys- 
tem to detect location information such as the GPS, and 
memorizes path information of a plurality of locations 
(points) when the terminal is moving. In the related art, 
when the status of the on-vehicle terminal itself was 
changed or was requested by an information service 
center (hereinafter referred to as a center), the on-vehi- 
cle terminal transmits the path information of the past 
several points just before transmitting to the center by 
using a predetermined communication protocol. On the 
other hand, on receiving the travel path information, the 
center plots the path information over a digital map dis- 
played on an operator console with superimposing it to 
check the travel history of a vehicle mounting an on-ve- 
hicle terminal. 

[0004] Fig. 8 shows the configuration of an on-vehicle 
terminal and a service center according to the conven- 
tional art. An on-vehicle terminal 1 is composed of loca- 
tion information detecting means 11 for obtaining loca- 
tion information by using the GPS; first radio communi- 
cation means 12 for transmitting location information 
etc. by radio to an information service center 2 via an 
antenna 1 9b; a CPU 1 0 for controlling the location infor- 
mation detecting means 11 and on-vehicle terminal path 
display function means 22, a display 15 for displaying 
the operating state of the on-vehicle terminal 1 and the 
report to the crew, an emergency button 1 3 for manually 



starting an emergency report in an emergency, and a 
state sensor 1 4 for automatically detecting an abnormal 
state such as an accident or sudden illness and starting 
an emergency report. 
5 [0005] The information service center 2 is composed 
of a first radio communication means 21 for receiving 
the location information transmitted from the on-vehicle 
terminal 1 via an antenna 29; an on-vehicle terminal 
path display function 22 for displaying the path of the 
10 on-vehicle terminal 1 orr an operator console 23 accord- 
ing to the location information; a map display function 
24 for extracting map data including the moving path of 
the on-vehicle terminal from a map database (hereinaf- 
ter referred as the map DB) 25 and displaying the map 
*5 data on the operator console 23; a CPU 20 for control- 
ling the on-vehicle terminal path display function means 
22; and the operator console display 23 for displaying 
the moving path of the on-vehicle terminal 1 over the 
map with superposing the path. 
20 [0006] Performance of the on-vehicle terminal 1 and 
the service center 2 configured according to the above 
conventional art will be described with Fig. 8. The on- 
vehicie terminal 1 uses the location information detect- 
ing means 11 to detect location information. The on-ve- 
25 hide terminal 1 , on automatic or manual detection of an 
abnormal state, originates a trigger to start emergency 
report operation. Further, the on-vehicle terminal 1 adds 
a terminal ID to the location information to generate 
transmittal information and transmits this information 
30 from the first radio communication means 12 toward the 
first radio communication means 21 of the information 
service center. 

[0007] The center 2 receives location information and 
aterminal ID from the on-vehicle terminal 1 by using the 

35 first radio communication means 21. The center 2 
checks on that the owner of the on-vehicle terminal 1 is 
a member who has a right to get services from the center 
2 with the terminal ID. The center 2 creates path data 
from the received location information and displays the 

*o path data on the digital map with superposing them. 
[0008] Fig. 9 shows the details of the conventional 
communication procedure. In Fig. 9, the basic sequence 
is the overall processing procedure. The location infor- 
mation shows the format of transmission data and com- 

45 posed of point attribute information, data on points 1 
through n, and text data. The point k information among 
the sent data shown in Fig. 9 shows details of the point 
k. Detailed point information consists of time data, lati- 
tude/longitude information, point-to-point mileage data, 

so and turning data. 

[0009] The conventional communication procedure 
will be described in Fig. 9. First, a message type indi- 
cating the type of data, basic data or extended data, is 
transmitted as the basic sequence. Next, the length of 

55 message data is transmitted. Then, the body of mes- 
sage data is transmitted. 

[0010] The body of message data is composed of a 
terminal ID consisting of a serial number and telephone 
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number, state Information consisting of sensor informa- 
tion, and location information. When the body of mes- 
sage data has been transmitted, data communications 
are switched to voice communications and voice con- 
versation is made between the crew and the operator in s 
the center. 

[001 1 ] A conventional example of such an on-vehicle 
terminal is a location information transmitter disclosed 
in the Japanese Patent Laid-Open No. 18648/1994. 
This apparatus is a location information transmitter that 10 
aims at automatically outputting correct location infor- 
mation via simple manipulation and that acquires loca- 
tion information via GPS satellites to output radio waves. 
[0012] An on-vehicle terminal according to the con- 
ventional art measures the current location of the vehi- ^ 
cle, and obtains the location information consisting of 
the latitude, longitude and altitude by using the GPS sat- 
ellites. The on-vehicie terminal assembles the location 
information, origination start time and recognition code 
into an origination signal according to the origination sig- 
nal format. The on-vehicle terminal outputs the location 
information of the originating party with radio wave by 
modulating the high-frequency carrier with the origina- 
tion signal. 

[001 3] Assume an exemplary application to a system 
where a conventional on-vehicle terminal is mounted on 
a vehicle and the location information on the vehicleis 
reported to the center in an emergency such as a traffic 
accident. When a traffic accident takes place/the crew 
should-escape from the vehicle without delay to secure 
safety against a secondary disaster, according to the 
manual for traffic rules. Accordingly, there is a problem 
that it is impossible to report to the center from a vehicle 
involved in an accident. * r 

" ■ : ■ 35 

Disclosure of the Invention 

[0014] The objects of the present invention are to 
solve the above problems and to provide an on-vehicle 
communication terminal that assures report to the cent- *o 
er as well as safety of the crew by including short-range 
radio communication means in the on-vehicle terminal 
and separately configuring a mobile terminal having a 
part of the functions of the conventional on-vehicle ter- 
minal in order for the escaping crew to carry the mobile 45 
terminal. It is a more specific object of the present in- 
vention is to provide an on-vehicle communication ter- 
minal capable of detecting the path information and 
state variance information on the crew who have es- 
caped from the vehicle via the mobile terminal and re- so 
port the information to the information service center. A 
still further object of the present invention is to provide 
an information center equipped with means for distin- 
guishing between information transmitted from the on- 
vehicle terminal and the information transmitted from ss 
the mobile terminal in case the on-vehicle communica- 
tion terminal reports to the center. 
[0015] The invention according to claim 1 of the 



present invention provides an on-vehicle communica- 
tion terminal including an on-vehicle terminal having lo- 
cation information detecting means, state sensor means 
for detecting an abnormal state and outputting the state 
information, means for recording predetermined loca- 
tion information including time information and latitude/ 
longitude information at each point in the location infor- 
mation obtained by the location Information detecting 
means, and radio communication means for transmit- 
ting predetermined data including state information, lo- 
cation information and a terminal ID to the information 
service center on occurrence of a predetermined event, 
and a mobile terminal equipped with second radio com- 
munication means which is a separable part of the func- 
tions of the on-vehicle terminal detached therefrom, 
wherein, when the on-vehicle terminal has switched to 
the vo ice mode after completion of data transmission, 
the mobile terminal in the close proximity of the on-ve- 
hicle terminal uses the second radio communication 
means to perform voice communications with the infor- 
mation service center via the on-vehicle terminal. Owing 
to this configuration, it is possible to secure a report to 
the center and safety of the crew by letting the crew who 
are escaping carry a mobile terminal. 
[0016] The invention according to claim 2 of the 
present invention provides the on-vehicle communica- 
tion terminal according to claim 1 , wherein the mobile 
terminal further includes a function of location informa- 
tion detecting means. Owing to this configuration, it is 
possible to trace the location of the crew who have es- 
caped from the vehicle. 

[0017] The invention according to claim 3 of the 
present invention provides an on-vehicle communica- 
tion terminal according to claim 1 , wherein the on-vehi- 
'cle communication terminal further includes state sen- 
sor means as a function of the mobile terminal. Owing 
to this configuration, it is possible to monitor the state 
change of the crew who have escaped from the vehicle, 
[0018] The invention according to claim 4 provides an 
on-vehicle communication terminal according to claim 
1, wherein the on-vehicle communication terminal fur- 
ther includes location information detecting means and 
state sensor means as functions of the mobile terminal. 
Owing to this configuration, it is possible to keep tracing 
the location of the crew and monitoring the state change 
of them after they have escaped from the vehicle. 
[0019] The invention according to claim 5 of the 
present invention provides an on-vehicle communica- 
tion terminal according to claim 1 , wherein the on-vehi- 
cle communication terminal further includes means for 
detecting the relative distance between the on-vehicle 
terminal and the mobile terminal, and the a main termi- . 
nal for communications at the on-vehicle communica-. 
tion terminal is switched over. Owing to this configura- 
tion, it is possible to constantly follow the mobile terminal 
by switching over the a main terminal for communica- 
tions at the on-vehicle communication terminal. 
[0020] The invention according to claim 6 of the 
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present invention provides an information service center 
wherein the information service center comprises 
means for distinguishing information between the infor- 
mation transmitted from theon-vehicle terminal and the 
information transmitted from the mobile terminal when s 
the service center receives and restores information 
transmitted from a plurality of types of on-vehicle com- 
munication terminals according to one of claim 1 
through claim 5 to location information on each point by 
using a predetermined communication protocol. Owing 10 
to this configuration, it is possible to distinguish between 
information on the vehicle and information on the crew. 
Thus it is possible for the center to make safer judge- 
ment on the crew who have escaped from the vehicle in 
the event of an accident or a sudden illness. is 
[0021] The invention according to claim 7 of the 
present invention provides an on-vehicle communica- 
tion terminal including location information detecting 
means, state sensor means for detecting an abnormal 
state and outputting the state information, means for re- . 20 
cording predetermined location information having time 
information and latitude/longitude information at each 
point in the location information obtained by the location 
information detecting means, an on-vehicle terminal 
equipped with first radio communication means for 25 
transmitting predetermined data having state informa- 
tion, location information and a terminal ID to the infor- 
mation service center on occurrence of a predetermined 
event, and a mobile terminal equipped with second radio 
communication means provided with a part of the func- 30 
tions of the on-vehicte terminal detached therefrom, 
wherein the mobile terminal is provided with data retain- 
ing means for temporarily storing data, the data retain- 
ing means storing the predetermined data updated as 
required while the vehicle is traveling. Owing to this con- 35 
figuration, it is possible to reliably take the information 
to be transmitted to the information service center out 
of the vehicle by letting the escaping crew carry a mobile 
terminal. It is thus possible to secure a variety of data in 
an accident even in case the on-vehicle terminal has *o 
been burned down together with the vehicle and help 
determine the cause of the accident as well as secure 
the safety of the crew. 

[0022] An on-vehicle communication terminal accord- 
ing to a further preferable configuration of the invention 45 
includes a configuration in which higher-priority emer- 
gency information data to be transmitted to the informa- 
tion service center is stored to the data retaining means 
and it is possible to take out the emergency information 
data of the vehicle together with the mobile terminal by so 
storing the emergency information data in the data re- 
taining means in the event of an emergency. Owing to 
this configuration, it is possible to provide a mobile ter- 
minal that secures various data in an accident while re- 
ducing the data volume to be taken out of the vehicle in ss 
an accident, thus helping determine the cause of the ac- 
cident, the mobile terminal seldom going faulty with a 
simple structure. 



[0023] An on-vehicle communication terminal accord- 
ing to a further preferable configuration of the invention 
has a configuration where the on-vehicle communica- 
tion terminal, after transmitting the emergency informa- 
tion data to the information service center, makes voice 
communications with the information service center. 
Owing to this configuration, it is possible for the center 
to recognize the distant party via data transmission from 
the mobile terminal even in case the data in the on-ve- 
hicle terminal is corrupted, thus securing report to the 
center. 

[0024] An on-vehicle communication terminal accord- 
ing to a further preferable configuration of the invention 
has a configuration where communications from the mo- 
bile terminal to the service center are made via commu- 
nication apparatus different from the on-vehjcle terminal 
associated with the mobile terminal, the communication 
apparatus existing in the close proximity of the mobile 
communication terminal. Owing to this configuration, it 
is possible to reliably report to the center from a nearby 
substitute communication terminal even in case the as- 
sociated on-vehicle terminal has failed in communica- 
tions. 

Brief Description of the Drawings 
[0025] 

Fig. 1 is a block diagram of an on-vehicle terminal, 
a mobile terminal and an information service center 
according to the embodiment of claim 1 of the 
present Invention; 

Fig. 2 is a block diagram of an on-vehicle terminal, 
a mobile terminal and an information service center 
according to the embodiment of claim 2 of the 
present invention; 

Fig. 3 is a block diagram of an on-vehicle terminal, 
a mobile terminal and an information service center 
according to the embodiment of claim 3 of the 
present invention; 

Fig. 4 shows an example of output timing of various 
information in a mobile terminal according to an em- 
bodiment of the invention; 
Fig. 5 shows an example of data processing method 
in a mobile terminal according to an embodiment of 
the invention; 

Fig. 6 shows the communication procedure fol- 
lowed by an on-vehicle terminal and an information 
service center according to the embodiment of 
claim 1 of the present invention; 
Fig. 7 is a block diagram of an on-vehicle terminal, 
a mobile terminal and an information service center 
according to the embodiment of claim 7 of the 
present invention; 

Fig. 8 is a block diagram of an on-vehicle terminal 
and an information service center according to the 
conventional art; 

Fig. 9 shows the communication procedure fol- 
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lowed by an on-vehicle terminal and an information 
service center according to the conventional art; 
and 

Fig. 10 is a block diagram of location information 
transmitter according to the conventional art. 

[0026] In the figures, a numeral 1 designates an on- 
vehicle terminal, 2 a information service center, 3 a mo- 
bile terminal, 10, 20, 30 a CPU, 11 location information 
detecting means, 12, 21 first radio communication 
means, 13 an emergency button, 14 a state sensor, 15, 
32 a display, 16, 31 second radio communication 
means, 22 on-vehicle path display function, 23 an oper- 
ator console display, 24 a map display function, 25 a 
map database, and 41 data retaining means. 

Best Mode for Carrying Out the Invention 

[0027] Embodiments of the invention will be- de- 
scribed referring to the drawings. 

(First embodiment) 

[0028] Fig. 1 is a block diagram of an on-vehicle com- 
munication terminal and an information service center 
according to claim 1 . The on-vehicle communication ter- 
minal is composed of an on-vehicle terminal 1 and a mo- 
bile terminal 3. The on-vehicle terminal 1 is associated 
with the mobile terminal 3. 

[0029]- In Fig. 1 , the on-vehicle terminal 1 includes lo- 
cation information detecting means 11 for obtaining lo- 
cation information by using the GPS and others; first ra- 
dio communication means 12 for transmitting location 
information by radio to a center 2, an emergency button 
13 for manually starting an emergency report in an 
emergency, a state sensor 14 for automatically detect- 
ing an abnormal state such as an accident or sudden 
illness and starting an emergency report; second radio 
communication means 16; a display 15 for displaying 
the operating state of the on-vehicle terminal 1 and a 
report to the crew; location information detecting means 
1 1 ; and a control function unit (hereinafter referred to as 
the CPU) 10 for controlling the radio communication 
•means. 

[0030] The mobile terminal 3 includes second radio 
communication means 31; a display 32 for displaying 
the operating state of the mobile terminal 3 and the re- 
. port to the crew; and a CPU 30 for controlling radio com- 
munication means. The first radio communication 
means 12 of the on-vehicle terminal 1 communicates 
.with first radio communication means 21 in the center 
- 2. The second radio communication means 31 of the on- 
vehicle terminal 1 communicates with the second radio 
communication means 31 in the mobile terminal 3. 
[0031] The information service center 2 includes the 
first radio communication means 21 for receiving loca- 
tion information transmitted from the on-vehicle terminal 
1 ; an on-vehicle terminal path display function 22 for dis- 



playing the path of the on-vehicle terminal 1 on an op- 
erator console 23 based on the location information; an 
operator console display 23 for displaying the travel path 
of the on-vehicle terminal 1 and state information on a 

5 map; a map display function 24 for extracting map data 
including the travel path of the on-vehicle terminal from 
a map database 25 and displaying the map data on the 
operator console 23; and a CPU 20 for controlling the 
on-vehicle terminal path display function means 22 and 

10 radio communication means. 

[0032] Fig. 2 is a block diagram of an on-vehicle com- 
munication terminal and an information service center 
according to claim 2. The on-vehicle communication ter- 
minal is composed of an on-vehicle terminal 1 and a mo- 

15 bile terminal 3. The on-vehicle terminal 1 is associated 

with the mobile terminal 3. ^. 
[0033] Fig. 2 is the same as Fig. 1 except that the lo- 
cation information detecting means 11 is placed in the X 
mobile terminal 3 instead of the on-vehicle terminal 1i ' • ^ ; : 

20 As a result, it is possible to trace the travel path of the 
crew when the crew carrying the mobile terminal 3 es- 
cape in an emergency. 

[0034] Fig. 3 is a block diagram of an on-vehide com- 
munication terminal and an information service center 

25 according to claim 3. The on-vehicle communication ter- 
minal is composed of an on-vehicle terminal 1 and a mo- 
bile terminal 3. The on-vehicle terminal 1 is associated 
with the mobile terminal 3. s 
[0035] Fig.3isthesameasFig. 1 except that the state v - 

30 sensor 14 is placed in the mobile terminal 3 instead of ; ».r . * 
the on-vehicle terminal 1. As a result, it is possible to 
monitor the state change of the crew when the crew car- 
rying the mobile terminal 3 escape in an emergency. 
[0036] Fig. 4 shows an example of output timing of ^■^fl' 

35 various information assumed in the case where cdmmu- r^rsr 
nication are made between the on-vehicle terminal 1 
and the mobile terminal 3 using the second radio conv 
munication means 1 6 according to an embodiment of 
the invention. Fig. 5 shows an example of data process- 

40 ing method in a mobile terminal according to an embod- 
iment of the invention. ^ ^ = 
[0037] Operation of the on-vehicle .communlcatlbn;-^ ; r 
terminal according to an embodiment of the invention : / ^ ; 
thus configured will be described. First, general opera- 

45 tion flow of the entire system will be described referring 
to Fig. 1 . In the on-vehicle terminal 1 , location informa- 
tion is detected by the location information detecting 
means 11 per predetermined distance, predetermined 
time or predetermined turning angle, or per combination 

so thereof each time the on-vehicle terminal 1 travels. Then 
the location information is cyclically stored in a ring buff- 
er (not shown). Information to be stored contains time 
data, latitude /longitude information on each point, mile- 
age data from the preceding point, and the turning angle 

55 from the preceding point. 

[0038] The on-vehicle terminal 1 generates a trigger 
to start emergency report operation on detecting an ab- 
normal state or request by the center 2. The on-vehicle 
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terminal 1 adds a terminal ID to location information 
stored in the ring buffer (not shown) to build send infor- 
mation, and transmits the resulting information to the 
center 2 via the f irst radio communication means 12 ac- 
cording to a predetermined communication protocol. 
[0039J The center 2 receives location information and 
a terminal ID from the on-vehicle terminal 1 via the first 
radio communication means 21 . The center 2 uses the 
received terminal ID to check that the owner of the on- 
vehicle terminal 1 is a member eligible for the services 
from the center 2, and displays the travel path of the on- 
vehicle terminal 1 with superposing the digital map dis- 
played on the operator console. 
[0040] As mentioned earlier, the on-vehicle terminal 
1 , after completion of data transmission to the center 2, 
enters the voice mode. The mobile terminal 3 can make 
voice communications with the operator in the center 2 
via the second radio communication means 31 and the 
second radio communication means 16 in the on-vehi- 
cle terminal 1 . The second radio communication means 
1 6 is typically compact and lightweight and uses a small- 
power radio wave that allows short-range communica- 
tions of some tens of meters. The Bluetooth system that 
has recently attracted people's attention Is optimum for 
the invention. It is possible to use other short-range ra- 
dio communication systems. 
[0041 J Next, the communication procedure according 
to claim 1 will be described referring to Fig. 6. As shown 
in Fig. 6, in the initial stage of the operation, the com- 
munication party at the on-vehicle communication ter- 
minal is on-vehicle terminal 1 . In this state, the on-vehi- 
cle terminal 1 transmits the message type to represent 
the basic type or extended type at the beginning of the 
basic sequence. 

[0042] The on-vehicle terminal 1 then transmits the 
message data length and the message data body. The 
message data body is composed of state information 
consisting of a serial number, a terminal ID such as a 
telephone number and sensor information, and location 
information. With transmission of the message data 
body complete, the communication party at the on-ve- 
hicle communication terminal is switched over from the 
on-vehicle terminal 1 to the mobile terminal 3 when the 
communication mode changes from data communica- 
tion mode to voice communication mode. This allows 
the crew carrying the mobile terminal 3 who have es- 
caped from the vehicle to make voice communication 
with the operator in the center 2. 
[0043J Communication procedure according to claim 
2 through claim 4 will be described referring to Fig. 4. 
Fig. 4 shows an example of output timing of various in- 
formation in a mobile terminal assumed in the case 
where second radio communications are made between 
the on-vehicle terminal 1 and the mobile terminal 3. 
While the embodiment according to claim 1 assumes 
voice communication after finishing data communica- 
tion, it is possible to multiplex location information and 
state sensor information from the mobile terminal 3 into 



a speech signal for transmission in claim 2 through the 
claim 4. 

[0044] For example, assuming that the digital voice 
transmission rate is 64 kbps, a single time slot (herein- 

5 after notified as 1TS) is 1 ms, and baseband transmis- 
sion rate of the second radio communication means is 
1 28 kbps, the speech signal occupies a space of 64 bits 
within 1TS. Thus it is possible to carry information as 
long as 64 bits (corresponding to 64 kbps). Thus, as 

10 shown in Fig. 4, it is possible to multiplex location infor- 
mation and state sensor information in the remaining 
time period in each TS. This approach is supported by 
the aforementioned Bluetooth system whose baseband 
transmission rate is 1 Mbps. This approach is also ap- 

'5 plicable in other short-range radio communication sys- 
tems where the baseband transmission rate is sufficient 
for multiplexing. 

[0045] Fig. 5 shows an example of data processing 
method in a mobile terminal 3 in the multiplex commu- 

.20 nication. In Fig. 5, signals from location information de- 
tecting means 11 such as the GPS, state sensor means 
14, a loudspeaker 37 and a microphone 38 undergo lo- 
cation information output processing, sensor informa- 
tion output processing and speech signal output 

25 processing respectively and then multiplexing. The sig- 
nals pass through a send/receive buffer register and 
second radio communication means 31 and are trans- 
mitted to the on-vehicle terminal 1 via an antenna 39a. 
[0046] As shown in Fig. 2, according to claim 2, the 

30 mobile terminal 3 is equipped with the location informa- 
tion detecting means 11 so that only the location infor- 
mation is multiplexed. As shown in Fig. 3, according to 
claim 3, the mobile terminal 3 is equipped with the state 
sensor 14 so that only the state sensor information is 

35 multiplexed. 

[0047] While communications are made by the on-ve- 
hicle terminal 1 in the data communication mode and by 
the mobile terminal 3 in the voice communication mode 
according to claim 1 through claim 4 as shown in Fig. 6, 

40 it is possible to transmit/receive a speech signal infor- 
mation and sensor information from the start of commu- 
nication in both data communications and voice com- 
munications. 

[0048] While radio wave intensity from the mobile ter- 
45 minal 3 is monitored by using the second radio commu- 
nication means 16 in the on-vehicle terminal 1 in order 
to detect the relative distance between the on-vehicle 
terminal 1 and the mobile terminal 3 and the communi- 
cation party is typically set to the on-vehicle terminal 1 
50 according to claim 6 as shown in Figs. 1 through 3, it is 
possible to switch over the communication party to the 
mobile terminal 3 when the radio wave intensity has 
dropped below a predetermined value. 
[0049] As a result, even in case the crew have es- 
55 caped from the vehicle immediately after the accident, 
the communication party always traces the crew carry- 
ing the mobile terminal 3. This implements a safer sys- 
tem. 
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[0050] In Figs. 2 and 3, the location information de- 
tecting means 1 1 and the state sensor 1 4 are illustrated 
assuming a combination of the on-vehicle terminal 1 and 
the mobile terminal 3 constitutes a single unit. However, 
it is preferable that the location information detecting 
means is separately provided in the on-vehicle terminal 
and the mobile terminal, since the antenna installation 
conditions have considerable effects on the character- 
istics of the location information detecting means. Also, 
the state sensor is preferably provided separately since 

.the detecting conditions of the emergency sensor and 
accident sensor differ between the vehicle and the crew. 
[0051] According to claim 6, it is possible to distin- 
guish between information transmitted from the on-ve- 
hicle terminal and information transmitted from the mo- 

„ bile terminal by analyzing the location Information and 
state sensor information transmitted from the plurality of 

. types of on-vehicle communication terminals. This is 
easily accomplished by providing the header section of 

, particular information with source identification informa- 

"* tion. 

(Second embodiment) 

[0052] Fig. 7 is a block diagram of an on-vehicle com- 
munication terminal and an information service center 
according to the embodiment of daim 7 through claim 
10. The on-vehicle communication terminal is com- 
posed of an on-vehicle terminal 1 and a mobile terminal 
3. The„on-vehicle terminal 1 is associated with the mo- 
bile terminal 3. 

[0053] Fig. 7 is the same as Fig. 1 except that data 
retaining means 41 is additionally provided in the mobile 
terminal 3. As a result, it is possible to store data in the 
data retaining means 41 for recognizing the on-vehicle 
terminal such as a terminal ID and higher-priority emer- 
gency information data to be transmitted to the center 2 
in an emergency, to transmit information stored in the 
data retaining means in communications with the center 

2, and to enjoy services such as voice communication 
V after the center 2 has checked that the data sender is a 

member eligible for the services. It is also possible to 
additionally store data necessary for communications 
. . via a similar on-vehicle terminal mounted on a separate 
vehicle and a repeater installed in the close proximity of 
the accident site, as well as via the on-vehicle terminal 
3 mounted on the same vehicle as the mobile terminal 

3, and expand the communication range of the mobile 
terminal by using such data. Further, even in case com- 
munications are impossible, the data in the event of an 
emergency is retained in the mobile terminal , which can 
be used for later analysis of the cause of the accident. 
[0054] Operation of the on-vehicle communication 
terminal according to the second embodiment thus con- 
figured will be described. First, general operation flow 
of the entire system will be described referring to Fig. 7. 
In the on-vehicle terminal 1, location information is de- 
tected by the location information detecting means 11 



per predetermined range, predetermined time or prede- 
termined turning angle, or per combination thereof each 
time the on-vehicle terminal 1 travels. Then the location 
information is cyclically stored in a ring buffer (not 

5 shown). Information to be stored contains time data, lat- 
itude/longitude information on each point, mileage data 
from the preceding point, and the turning angle from the 
preceding point. In this practice, the location information 
stored in the ring buffer (not shown) in the on-vehicle 

10 terminal 1 is simultaneously stored into the data retain- 
ing means 41 consisting of memory provided in the mo- 
bile terminal 3. Location data stored then is preferably 
same as the data to be stored into the ring buffer and 
should contain the location data representing the final 

is location. State information consisting of sensor informa- 
tion may be added. On top of the location information 
and state information, higher-priority emergency infor- 
mation data to be transmitted to the information service 
center in an emergency is also stored into the data re- 

20 taining means 41 . As a result, it is possible to take out 
higher-priority emergency information data to be trans- 
mitted to the information service center by letting the 
crew carry the mobile terminal 3 when escaping out of 
the vehicle in an emergency. The emergency informa- 

25 tion data contains a terminal ID, a vehicle ID (serial 
number, manufacturer's name), a subscriber ID (mem- 
, ber number, originating number of a portable telephone 
set to which the subscriber registers), location informa- 

>M r ution (location data representing the location in the event 

30 > of. an emergency), time information, and accident infor- 
mation (state sensor information indicating whether the 
air bag worked and whether the manual button was ma- 
nipulated). The location information may be the same 
asthatstpred in the ring buffer in the on-vehicle terminal, 

35 as mentioned earlier. It is possible to store the afore- 
mentioned whole message data body into the data re- 
taining means 41 . Thus it is possible to transmit the mes- 
sage data body from the mobile terminal 3 to the center 
2 via the communication procedure shown in Fig. 6 in 

40 order to make communications with the center 2. 

[0055] The on-vehicle communication terminal ac- 
cording to the invention supports the following situations 
that may take place when the crew carrying the mobile 
terminal 3 have successfully escaped from the vehicle: 

45 

(1 ) The vehicle has gone up in flames after the crew 
have escaped, thus disabling the on-vehicle termi- 
nal 1. 

(2) The on-vehicle terminal 1 is in original shape but 
so the message data body consisting of state informa- 
tion and location information to be transmitted from 
the on-vehicle terminal 1 to the center 2 has cor- 
rupted due to the impact of the accident so that the 
center 2 cannot obtain necessary information. 

55 (3) The first radio communication means 1 2 or the 
second radio communication means 16 has failed. 
Communication with the center 2 via the on-vehicle 
terminal mounted on the vehicle is disabled. 
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[0056J In each of these cases, it is assumed that the 
emergency report to the center 2 immediately after the 
accident has not started. In such a case, an emergency 
report to the center 2 has not been made even when the 
crew carrying the mobile terminal 3 have escaped out s 
of the vehicle. 

[0057] However, in the on-vehicle communication ter- 
minal according to the second embodiment, the mobile 
terminal 3 is equipped with data retaining means 41 . It 
is thus possible to reliably take the information to be io 
transmitted to the information service center out of the 
vehicle by letting the escaping crew carry the mobile ter- 
minal 3. The mobile terminal 3 can perform emergency 
report operation again by the following operation after 
the crew have escaped. is 
[0058] The mobile terminal 3 generates a trigger via 
manipulation by the crew carrying the mobile terminal 3 
. to perform emergency report operation again. The mo- 
bile terminal 3 adds a terminal ID to location information 
stored in the data retaining means 41 to build informa- 20 
tion to be sent, and tries communications with the on- 
vehicle terminal 1 associated via the second radio com- 
munication means 31 provided in the mobile terminal 3 
according to a predetermined communication protocol. 
In case the communications are successful, the mobile 25 
terminal 3 undergoes the operation flow and communi- 
cation procedure shown in Figs. 1 and 6. The mobile 
terminal then completes data transmission to the center 
2, enters the voice mode. Nowthe mobile terminal 3 can 
make voice communications with the operator in the 30 
center 2 via the second radio communication means 31 
and the second radio communication means 12 In the 
on-vehicle terminal 1. 

[0059] In case the on-vehicle terminal 1 is totally dis- 
abled, communications are made with a repeater pro- 35 
vided on the roadside in the close proximity of the acci- 
dent site or another on-vehicle terminal mounted on an- 
other vehicle according to a respective communication 
protocol. The repeater provided on the roadside may be 
a roadside machine used for narrow area communica- 40 
tions (called DSRC) covering a narrow area used for 
roadside-to-vehicle communications such as the ETC 
(Electronic Toll Collection) system or commercial car 
management system. The DSRC is a type of short- 
range radio communications and its communication 45 
range is several meters to several tens of meters. In this 
case, the second radio communication means 31 of the 
mobile terminal 3 can preferably make narrow-area 
communications with the roadside machine. The road- 
side machine may be used with a repeater supporting so 
the Bluetooth-based communication in order to relay 
communications with the center 2. In case DSRC is 
used as second communication means from the begin- 
ning, the roadside machine can do without a repeater. 
In case communications are made with another on-ve- 55 
hide terminal mounted on another vehicle, it is possible 
for the center 2 to identify the data transmission from a 
source other than the associated terminal, by providing 



originating source information in the header section of 
the information from the on-vehicle terminal 3. In this 
case, the mobile terminal can transmit location informa- 
tion stored in the data retaining means 41 in the mobile 
terminal 3 as location information to be transmitted as 
well as transmit location information in another on-vehi- 
cle terminal currently in use to the center, since commu- 
nications are made with the center via another on-vehi- 
cle terminal mounted on another vehicle. Accordingly, 
more accurate location Information can be transmitted. 
[0060] The mobile terminal retains predetermined da- 
ta including a terminal ID and location information nec- 
essary for establishing communications with the center 
2. Thus the mobile terminal 3 alone can make commu- 
nications to the center2 to secure an emergency report. 
[0061] As mentioned earlier, according to an on-vehl- 
cle communication terminal of the present invention, 
various data in the event of an accident is retained in 
the mobile terminal 3 even when the on-vehicle terminal 
1 is disabled. This helps determine the cause of the ac- 
cident in the conduct of the accident, as well as secure 
the safety of the crew. It is possible to provide a mobile 
terminal that secures various data in an accident while 
reducing the data volume to be taken out of the vehicle 
in an accident, thus helping determine the cause of the 
accident, the mobile terminal seldom going faulty with a 
simple structure. It is possible for the centerto recognize 
the originating party via data communications from the 
mobile terminal even in case the data in the mobile ter- 
minal has corrupted, thus securing a report to the center. 
[0062] It is possible to report to the center via a sub- 
stitute communication terminal in the close proximity 
even when the associated on-vehicle terminal has been 
disabled. 

[0063] To summarize the foregoing description, an 
on-vehicle communication terminal according to the em- 
bodiments of the present invention is an on-vehicle com- 
munication terminal for transmitting data including state 
information, location information and a terminal ID to the 
information service center, for switching to the voice 
mode, and for making voice communications with the 
operator in the information service center, wherein the 
on-vehicle terminal function is detached using the short- 
range radio communications and a mobile terminal is 
provided anew for the crew to carry in escaping from the 
vehicle in an emergency, in order to secure both safety 
of the crew and emergency contact. 

Industrial Applicability 

[0064] As understood from the foregoing description, 
the present invention has an excellent effect of securing 
both contact with the information service center and 
safety of the crew, by providing second radio communi- 
cation means and separately configuring a mobile ter- 
minal having functions of voice communication, location 
information detection, state sensor detection, and data 
retention in order to let the crew escaping from the ve- 
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hide carry the mobile terminal in a traffic accident. Fur- 
ther, it is possible to detect travel information and state 
change information of the crew off the vehicle and report 
such inf ormation to the information service center by us- 
ing the mobile terminal. 

[0065] By separately providing short-range, low-ra- 
dio-power second radio communication means, the mo- 
bile terminal itself attains a lightweight and compact de- 
sign which isveryconvenientforthecrewto carry along. 
[0066] Further, it is possible to select a combination 
of a loudspeaker and a microphone apart from the loud- 
speaker and the microphone specific to the vehicle by 
detaching the voice communication function. This pro- 
vides an effect that the characteristics of voice from the 
crew to the emergency service center are better than 
that from the on-vehicle terminal to the center. 



Claims 

1 . An on-vehicle communication terminal comprising: 

an on-vehicle terminal including location infor- 
mation detecting means, state sensor means 
for detecting an abnormal state and outputting 
state information, means for recording prede- 
termined location information having time infor- 
mation and latitude/longitude information of the 
location information obtained by the location in- 
- formation detecting means at each point, and 
first radio communication means for transmit- 
ting predetermined data having the state infor- 
mation, the location information and a terminal 
ID to an information service center on occur- 
rence of a predetermined event; and 
a mobile terminal including second radio com- 
munication means separately having a part of 
the functions of said on-vehicle terminal, 
wherein, when said on-vehicle terminal has 
switched to a voice mode after completion of 
data transmission, said mobile terminal in the 
close proximity of said on-vehicle terminal per- 
forms voice communication with the informa- 
tion service center via said on-vehicle terminal 
with said second radio communication means. 

2. The on-vehicle communication terminal according 
to claim 1 , 

wherein said mobile terminal further includes 
a function of the location information detecting 
means. 

3. The on-vehicle communication terminal according 
to claim 1 , 

wherein said mobile terminal further includes 
a function of the state sensor means. 

4. The on-vehicle communication terminal according 
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to claim 1 , 

wherein said mobile terminal further includes 
functions of the location information detecting 
means and the state sensor means . 

5 

5. The on-vehicle communication terminal further 
comprising: 

means for detecting a relative distance he- 
ro tween said on-vehicle terminal and said mobile 
terminal, 

wherein said means switches a main terminal 
for communications of said on-vehicle commu- 
nication terminal. 

1S . 

6/ An information service center comprising: 

means for distinguish information whether the 
information is transmitted form said on-vehicle ter- 
minal or the information is transmitted from said mp- 

20 bile terminal when said service center receives and 
restores information transmitted from a plurality of 
types of on-vehicle communication terminals ac- 
cording to one of Claim 1 through Claim 5 to location 
information of each point according to a predeter- 

25 mined communication protocol. 

7. An on-vehicle communication terminal comprising: 

ah on-vehicle terminal -including location infor- 

30 mation detecting means, state sensor means 

for detecting an abnormal state and outputting 
state information, means for recording prede- 
termined location information having time infor- 
mation and latitude/longitude information of the 

35 location information obtained by the location in- 

formation detecting means at each point, and 
first radio communication means for transmit- 
ting predetermined data having the state infor- 
mation, the location information and a terminal 

40 ID to an information service center on occur- 

rence of a predetermined event; and 
a mobile terminal including second radio com- 
munication means separately having a part of 
the functions of said on-vehicle terminal, 

45 wherein said mobile terminal includes data re- 

taining means for temporarily storing data, said 
data retaining means storing said predeter- 
mined data updated as required while the vehi- 
cle is traveling. 

50 

8. The on-vehicle communication terminal according 
to claim 7, 

wherein said data retaining means stores 
higher-priority emergency information data to be 
55 transmitted to the information service center, and 
the emergency information data stored in the data 
retaining means can be taken out of the vehicle to- 
gether with said mobile terminal in the event of an 
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emergency. 

9. The on-vehicle communication terminal according 
to claim 8, 

wherein said on-vehicle communication ter- s 
minal makes voice communication with the informa- 
tion service center after transmitting the emergency 
information data to the Information service center 
from said mobile terminal. 

10 

10. The on-vehicle communication terminal according 
to claim 9, 

wherein communications from said mobile 
terminal to the service center are made via a com- 
munication apparatus different from said on-vehicle is 
terminal associated with said mobile terminal, the 
communication apparatus existing in the close 
proximity of said mobile terminal. 

20 
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